[Abstract] We have developed methods for isolating proteoglycans and glycosaminoglycans from archaeological bones and teeth. These methods have been previously published (Coulson-Thomas et al., 2015) and are described here in more detail. In the case of glycosaminoglycans, the method was a previously described method (Nader et al., 1999) which we optimized for archeological samples.
1. Clean the benchtop with sodium hypochlorite solution (prepared as described in Recipes).
2. Clean the archaeological bones and teeth using sterilized water and autoclaved cheesecloth to remove dirt.
Allow to air dry (on the benchtop).
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Note: Since tooth enamel forms a hard, smooth surface, sandpaper doesn't have much of an effect on it and dirt particles can be removed by simply using the autoclaved cheesecloth.
5. Wipe the bones and teeth with sodium hypochlorite solution using autoclaved cheesecloth, making sure the samples are exposed to sodium hypochlorite for 15 min for sterilization.
6. Allow to air dry (on the benchtop).
7. Place the bone and tooth samples on autoclaved A4 paper.
8. Wearing safety glasses, drill the bone and tooth samples using the draper drill and sterilized mounted grinding stones (previously immersed in sodium hypochlorite solution for 15 min, dried and autoclaved) until the necessary amount of bone or tooth powder has been collected in DNA grade 15 ml tubes (25-100 mg of bone or tooth powder/tube). 2. Maintain under constant rotation at 4 °C for 24 h to keep the solution moving and prevent sedimentation of the bone or tooth powder (e.g., on a tube rotator in a cold room).
3. Add 9 ml of a solution of 7 M urea, 0.3 M NaCl, 0.05 M CH3COONa, pH 6.5, containing cOmplete proteinase inhibitor cocktail.
Note: The solution is prepared with MilliQ water and one tablet of cOmplete proteinase inhibitor cocktail added to 50 ml of solution, as per the manufacturer's recommendations.

Maintain under constant rotation at 4 °C for an additional 24 h to keep the solution moving and
prevent sedimentation of the bone or tooth powder (e.g., on a tube rotator in a cold room).
Filter the solution through a Poly-Prep
® chromatography column to remove fine particles at 4 °C (e.g., in a cold room).
6. Concentrate and desalinize the solution using an Amicon ® Ultra-15 centrifugal filter unit, at 4 °C, to approximately 500 μl.
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2. For quantification of hyaluronic acid (HA) as described by Martins et al. (2003) , suspend 20 μg of the GAG extract in 300 μl of blocking buffer (prepared as described in Recipes) for performing the assay in triplicate.
Data analysis
If the GAGs are analyzed and quantified by agarose gel electrophoresis as described by Dietrich and Dietrich (1976) , then the dried, stained agarose gels are scanned and quantified using a Quick
Scan 2000 densitometer and software program (Helena Laboratories), following the suppliers instructions. The intensity of the sample GAG bands that appear on the gels is compared to standard bands of chondroitin sulfate, dermatan sulfate and heparan sulfate that result from a mixture of these GAGs of known concentration (all 1 mg/ml) applied to the same gels. The total quantity of GAGs is then calculated for 100 mg of bone or tooth powder, and this is then divided by the total quantity of protein extracted from 100 mg of bone or tooth powder to provide a GAG quantity in μg/mg of protein.
If HA is quantified according to the probe-based sandwich ELISA assay described by Martins et al. 
